Comparison of interstitial fluid and coronary venous adenosine levels in in vivo porcine myocardium.
There are numerous reports of interstitial fluid (ISF) and coronary venous adenosine measurements in isolated perfused hearts. This study was designed to simultaneously compare ISF and coronary venous adenosine concentrations during various interventions in in vivo porcine myocardium. In anesthetized, open-chest pigs, ISF adenosine, inosine, and hypoxanthine were sampled with cardiac microdialysis. Coronary sinus or venous purines were sampled with a metabolism-stop solution. During basal conditions, ISF adenosine was greater than coronary venous adenosine, but vascular inosine and hypoxanthine were greater than corresponding ISF levels. Dobutamine (20 micrograms/kg/min, i.v.) and systemic hypoxia produced three- and two-fold increases in ISF adenosine, but had no significant effect on coronary sinus adenosine concentration. Hypoxia, but not dobutamine, increased coronary sinus total purines 50%. In contrast to these interventions, intracoronary adenosine infusion (0.5-50 micrograms/kg/min) was associated with significantly greater coronary venous adenosine concentrations than ISF levels. Only during a coronary artery occlusion/reperfusion protocol were ISF and coronary venous adenosine concentrations comparable. The results of this study thus provide in vivo evidence of the powerful endothelial and red blood cell metabolic barriers to both exogenous and endogenous adenosine. These results also illustrate the differences in adenosine concentrations in the ISF and vascular spaces.